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REMARKS/ARGUMENTS 

Applicants have carefully considered die Examiner's commenls set fortli in die Office 
Action of April 26, 2011 and respectfully request reconsideration of die above-identified 
application in view of die following remarks. 

Claims 1 to 12, 15 and 16 remain pending in iiiis application. Claims 3, 5, 6 and 10 to 12 
are v^atlKlrawn from consideration as being drawn to a non-eleclcd invention and species. Claims 
13, 14 and 17 to 25 have been canceiied. Chiims 2, 8, 15 ami 16 have been amended to furtlicr 
define and clarify Applicant's invention. Claim 12 has been amended to correct a lyi)ogTaphical 
error. No new subject matter has been added. 

Chum Reicc iioHs - 3.5 I i.S.C. § 1 12 

Claim 14 was rejected under 35 U.S.C. § 1 12, first paragraph, as failing to comply witii tlic 
written description requirement. Ai)plicant respectfully disagrees viddi die Examiner's rejection. 
However, wiUiout acquiescing to tlic Examiner's rejection and in order to advance tJie prosecution 
of die present application. Applicant has cancelled Claim 14 widiout prejudice or disclaimer ;md as 
such, die Exjuniner's rejection of diis claim under 35 Ir.S.C. § 112, first paragraph, has been 
rendered wooL 

Claim Rejections - 35 U.S.C. <^ 102(1)) 

Claims 1, 2, 4 and 14 to 16 were rejected under 35 U.S.C. § 102(1)) as being anticipated by 
die Feng publication (1998) (Feng etal.) and by King ct al. (US 6,339,075). Claims 1, 2, 4, 7 to 9 
and 14 to 16 were also rejetted under 35 U.S.C. § 102(b) as being anticipated by Edwards et al. 
(CA 2,483,917). As discussed alxjve, Applicant has cancelled Claim 14 widiout prejudice or 
disclaimer and as such, die Examiner's rejection of diis claim under 35 U.S.C. § 102(b), has been 
rendered mool. Widi respect to die Examiner's rejections ol C'laims 1 , 2. 4, 15 and 16 under 35 
U.S.C. § 102(b), Applicant res[>ectl"uny disagrees. In pjirticular, independent Claim 1 of die 
present application claims a mediod of enhancing mucus function comprising administering an 
effective amount of a mucotliickening agent to a subject in need diercof. Tlie description of die 
present application teaches diat in one aspect of die present invention, enhancing of mucus 
function is for reducing die amount of aerosolization. The description of die present application 
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rilso teaclics in paragraph [0043] tliat ihe tenii "mucotliickening agent" me^uis a niuconioclulator 

designed or intended to produce a Lfiicker mucus. The description oi" tlie present ap])iication 
furdicr leaches in pai'agraph 100 i2| that ihe term "niucoiiiodulator" means an ^igcni designed or 
inlended k) |)r()(liicc muconiodulation of mucus, for example, but not limited, to enhance tlie 
clearance ol mucits IVoin tlic respiratoiy system and/or optimize aspects of lung fieiense thai 
dei)en<i on the mucus layer. Moreover, the description of iJie present application Leaclies in 
parrigraph [OOlij tJiat llie tenn "mucomodulation" means modifying tlie physicfd properties of 
mucus (viscoelasticity, cohesivity, surface tension) by altering liie viscosity and/or elasticity. . 
Furtliemiore, die description of tlie present application teaches in panigraph jOO l 1| that tlie term 
"thick" means viscous juid/or elastic ajid/or rigid, in rercrericc io iJic piiysical properties ol" mucus 
and tliat in nK>re scientific terms, "tliick" me:ms of high modulus of viscoclasticiiy (the capacity to 
delonn and liow under applied pressure). 

I'he Examiner asserts that Feng eta/, disclose enhancing mucus function by administering 
a mucotliickening agent, dextran. The ExcUiiiner also asserts that King cf aJ. disclose a method of 
enhancing mucus function comprising administering an cfl'ective luiiount of a mucotliickening 
agent. Applicant respectfully disagrees with the Exmniner's assertions. In particular, both Feng ei 
a!, and King cl fil. disclose tlie use of Dextran 1000; a low molecuhu" vveighl (LMW) (lextran. Feng 
c/ ///. disclose thai DcxlrfUi 4000 reduced the viscoelasticity, crosslink density and cohesiveness of 
mucus. King e( al. disclose dial Dextran 1000 decreases mucus spinnability and viscoelasticity. 
King cl al. also disclose Uiat the mechani.sm for liie decrease in viscoelasticity with LMW dextran 
administration is believetl to be due to tlic substitution of oligosaccharide moieties occupying 
hydrogen bonding sites linked to tlic higli molecular wciglit mucin peptides that make up die 
mucus gel by dextnin moieties. King c( id. furtlier disclose tlial tlie new mucin-dexlraii hydrogen 
bonds form strisclurally and rhcologiciUly incOcctivc crosslinks because of the relatively small 
Icngtii of die LMW dextran polymer, tiius reducing liic overall crosslink density. 

As such, LMW dextran would be understood by persons skilled in ihc art k> be a 
mucolytic agtnt since il ser\'es Lo reduce mucin gel crosslinking by disrupting intermolccular 
mucin-mucin H-bond crosslinks, substituting instead mucin-dextran crosslinks which are 
dysfunctional for network foniiatioii. 

The mucus macromolecule consists of a protein core surrounded by short oligosaccharide 
side-chains, held togetlier by diifcrent links: O-glycosidic bonds, disulphidc bridges, hydrogen 
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bonds and ionic bonds. These links aie Uie targets of tlie existing mucolytic agents. The bonds 
tJia! keep mucus togetlier and elTect viscoclasticity are depicted in FIG. 1 of die present application 
and include: covalcnt bonds, ionic bonds, van der Waals' forces, intemiin^ing, and extracellular 

DNA & F-AcUn. 

Bre;iking covalenl bonds with mucoljlic agents reduces mucin molecular weight and results 
in decreased mucus viscoclasticity. On tlie contrary, tiie mucodiickening agents of die present 
invention do die opTX)site of what mucolytic iigents do O'.e., reverse mycolysis). In pai ticular, the 
mucodiickening agenLs of die present invention promote die fomiation of one or more of covtilent 
bonds, ionic bonds, hydrogen bonds, van der Waals' forces, intemiingling or extracellular DNA & 
F-actin network, in mucus. In ihis aspect, die mucodiickening agents of die present invention 
reduce die acrosolizabiiily oi respiratory secretions while oiaintiiiaing mucociIiar\' cicarability, and 
dius nomifd fiirway clcrUfmce function, lliis recjuircs more subtle manipulation of mucus \'iscosity 
imd elasdc properties than eonvenUomd niucoiydc dierapies ofl'cr. The mucodiickening JigenLs of 
die present invendon disrupt ionic and/or hydrogen bonds. This produces more subde elfccls on 
viscoelasdcity, since only side-chain interacdons arc alfccled. The ai)proaches include increasing 
ionic interactions by aflding divalent caUons, increasing s]>ecilie interacdons between side chain 
sugars, as widi sodium tetraborate or odicr teti<duncUonjd cUiions whicli wdll selectively crosslink 
grdactose units, and increasing H-liond crosslinking mih agenS.s like HMVV dcxtran or other 
HMW polysaccharides. By increasing the crosslinking binding sites in die mucin glycoprotein gel 
network, mucin gel viscoelasdcity is diereby raised and/or poorly soluble mucin complexes are 
foniicd. The result is a less aerosolizable respiratory secretion, which tlecrcases die degree of 
contagiousness. 

In im embodiment of the present invendon, die mucodiickening rigent is a HMVV 
polysaccliaride, such as HMW dcxtnm or a phaniiaceutically acceptable srJt thereof. The 
descri])don of the present ai)plication teaches in {)aragia})h i()()47] diat HMW dcxtran means 
mean molecular weight ca. 70,00{) f)akons or greater, more suitably in die range of 10(),()()()- 
1 ,()(){),()()() Ddtons, as assayed by conventional viscometric techniques. The HMW dextran has 
approximately die same molecular weigiiL as die subunits of mucin niacromolecules; in diis case 
mucin-dextran crosslinks m e approximately as effective as die original mucin-mucin crosslinks (sec 
FIG. 2 of the present application). HMW dextran raises elasticity relative to viscosity (as indicated 
by die increase in spinnability relative to log G*), dius its use would tend to inhibit aerosolizability. 
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wliicli will dei>end on spinnability, while maintaining mucociliary clearability. Surprisingly, il has 

been found to Aso improve or increase respiratoiy tract mucus cougli clearaljiliiy. 

HMW dextran, as evidenced Froiii FIG. 2 of the present ai)plication, would not be 
considered by persons skilled in ilic iut io he a mucolytic agent. In particulai-, as disclosed in 
Example 1 of die present application, HMW dextnms show interesting effects in terms of 
predicted mucociliary and cougli clearance. A reduction in log G* at 1 rad/s (upper graph) is a 
piiinary predictor of improved mucociliiuy clearability (FIG. 2A), while a reducUon in spinnability 
(FIG. 2B) predicts imi)roved cougli clearability. The data indicate tlial at some intennediatc to 
higli molecular weight level (>70,0()() Daltons), tlicre will be a dextran fraction where log G* is 
reduced while s})innability is increased, which will dillcrentialiy affect cough and niiicociiiar>' 
clearability. This HMW dcxlrai^ iraciion pro<iuccs die desired combination oi' reduced cough 
aerosol clearance while maintaining mucociliary cle^u-ance i'unclion. Furllicr, as shoHii in Examf)le 
5 of die present application, HMW dexlj-an <lecreascs cougli aerosol formation while increasing 
"expectoration" (bulk mucus ti-aiisport). 

Edwards el /// disclose formulations for pulmonaiy administration including a material diat 
signilicjuitly alters physical properties, such as surface tension, surface ehusticity and bulk elasticity, 
of lung mucus lining lluid, which may be a surfaclani and, oplion^dly, a carrier. Edwards cl id. also 
disclose that die formulation is administered prcierably prior to or shortly alter infection, So 
decrease or prevent infection and (iicn viral shedding, in an amount sullicient to decrease surface 
instabilities in die liquid lining Uie airways of die lung, i.e., to dfunp die rate of <lroplet formation 
from lung tluid. Edwards ct al. furUicr disclose diat die material Uiat signilicandy filters physical 
properties of lung mucus lining lluid is administered in mi amount to increase surface elasticity juid 
alter surface tension widiin the lung. The Examiner asserts diat Edwjmls ct al. disclose rui example 
shovwng tliat using >'>()K Da dextran can also significandy reduce aerosolization (decreasing 
aerosolization) and as such, E(iw;u-ds c( ni. meet ail die limitations of die claims and thereby 
anticipate die claims. Ap[)licant rcspccliuliy disagices with tiic Examiner's assertion. In particular, 
in the example rcierred io by die Examiner, Example 2 of Edwjirds el al., one of die solutions 
conlained 2{)/8() cdituiolAvater and 3.75 g/L of .50K Da dextran. 50K Da dextran is a LMW 
dextran which would be understood by persons skilled in die art to l>e a mucolytic agent and not a 
mucodiickening agent; an clement of independent Claim 1 of die present application. Anodier 
solution contained a combination of 20/80 eduuiol/water and 3.75 g/L of 500K Da dcxlian. This 
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combination would not be considered by persons skilled in llie art to be a mucotliickening agent; 
an clement of independent Claim 1 ol die present applic ation. In addition, as shown in Figure 8 
ol" Edwards et ii!., tiie solution containing a combination of 20/80 ethanoi/water and 3.75 g/L ol" 
500K Da dexlran resulted in the most fluorescence reaching die lilter whereas die solution 
cont^uning 20/80 etlianol/watjer only yielded less aerosol depo.sidon on die lilter dian diat observed 
for die pure water solution, indicadng dial cdianol/water alone alters die lung lining fluid in such a 
way diat it can lead to less aerosol emitting dicrcfrom. These results indicate diat die addition of 
3.75 g/L oi 500K Da dcxtran to die 20/80 edianol/watcr changed die bulk, fluid properties too 
dramaticfilly leading to greater aerosol emission; an undesirable result in a mediod for limiting 
infectivity and transmission of Jiirbornc diseases. On tlic conlrar>', indc|)endent Claim 1 of die 
present application is directed to enhancing mucus function, which would be understood by 
persons skilled in die art to niCfUi, in one einbodiinent, a reduction in die amount of 
aerosolization. As such, Edwanls et al. does not disclose each and every element of independent 
Claim 1 nor does it enable die subject matter claimed dierein. 

Thus, for at least all of die reaiions above, none of Feng c( nL, King et ill. or Fxiwards et hL 
disclose or enable a method of enhancing mucus function comprising administering an elTectivc 
amount of M mucofhickcning agent lo a subjcel in need tiicreof'HS claimed in independent Claim 1 
oi die present ai)plication. Since there is no disclosure or enablement in Feng ctfil., King et al. or 
Edwards c( al. of each and every clement of independent Claim 1 of die present application, diis 
claim, as well as die claims diat are dei)endent diereon, are distinguishable over and above Feng et 
al.. King ct al. and Edwards ct al. and cfuinot be anticipated thereby. Therefore, in view of die 
arguments presented herein, Applictmt respecdully submits diat it has overcome die Examiner's 
rejection of Claims 1, 2, 4, 15 and 16 under 35 I'.S.C. § 102(b) as being anticipated by Feng et aL, 
King ct al. and Edwards ci al., and respecdully requests favourable reconsideration diereof 
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CONCLUSION 



For die reasons detailed above, it is subniitteti all remaining claims (Claims I, 2, 4, 7 to 9, 
1,5 and 16) are now in condition for allowance. An early notice to diat effect is dicrcfore eamcsdy 
solicited. 

^ This is an audiorization under 37 CFR 1.136(a)(3) to treat any concuircnl or future reply, 
requiring a petition for extension of time, as incorporating a petition for die appropriate extension 

of time. 



I X! The Commissioner is hereby audiorized to charge any filing or prosecution fees which may 
be required, under 37 CFR 1.16, 1.17, and 1.21 (but not 1.18), or to credit any overpayment, to 
Dc]>osil Account 192253. 

In tlie event die Examiner considers persona! contact advantageous to die disposition of 
this case, he/she is hereby audiorized to call Kia Sinden, alTclcplionc Nunsber (416) 849-8457. 

Respccd'ully submitted, 

SIM&MCBURNEY 




Date 



■J- 




330 University Avenue, 6"' Floor 
Toronlo, Ontario MSG 1R7 
Canada 
416 849-8457 
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